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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress Barkhausen noise and thereby 
perform stable reproducing operation by forming a nonmagnetic metal layer 
on a magnetic free layer and a conductive antiferromagnetic film on the 
nonmagnetic metal layer. / 
SOLUTION: A TMR(tunneling magnetoresistance) element 1 is formed by 
sequentially laminating a first magnetic metaJ layer 2, a tunnel bar/er layer 3, 
a second magnetic metal layer 4, a nonmagnetic metal layer 5,. and a 
conductive antiferromagnetic layer 6. The layer 2 is a magnetic fixed layer, 
and its direction of magnetization is fixed. The layer 2 is formed by 
sequentially laminating a base layer 7, an exchange coupling layer 8, and a pin 
layer 9, with the layer 9 formed below the layer 3. The layer 8 fixes the 
direction of magnetization of the layer 9 while being exchange-coupled with 
the layer 9. The layer 8 is formed of an antiferromagnetic substance. The 
layer 9 has its direction of magnetization fixed while being exchange-coupled 
with the layer 8. The layer 9 is formed of a ferromagnetic substance. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10WS ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a magnetoresistance-effect 
element equipped with the magnetization fixed bed by which magnetization is being fixed in the fixed 
direction, the tunnel barrier layer formed on the magnetization fixed bed, and the magnetization free 
layer formed on the tunnel barrier layer, and its manufacture method. 
[0002] 

[Description of the Prior Art] In the state where the tunnel barrier layer formed between two magnetic 
layers of the material which is nonmagnetic and insulation was made to exist, if current is passed to an 
abbreviation perpendicular direction to a magnetic layer, the so-called tunnel current will flow toward 
the magnetic layer of another side from one magnetic layer. This phenomenon is known as the 
ferromagnetic tunnel effect. 

[0003] The conductance of this tunnel current changes depending on the relative angle of the 
magnetization direction of two magnetic layers. In the above-mentioned ferromagnetic tunnel effect, a 
magnetic-reluctance ratio is theoretically computable from the polarizability of magnetization of two 
magnetic layers. For example, when Fe is used as two magnetic layers, as for a magnetic-reluctance 
ratio, about 40% and a bird clapper are expected. 

[0004] For this reason, the tunnel junction type magnetic resistance element (a TMR element is called 
hereafter.) using the above-mentioned ferromagnetic tunnel effect which is a magnetoresistance-effect 
element (MR element is called hereafter.) attracts attention as a material of the magnetoresistance-effect 
type magnetic head (an MR head is called hereafter.). 

[0005] An MR head detects the voltage value of the current which flows for MR element through an 
electrode, and reads the magnetic signal recorded on the magnetic-recording medium by this. 
[0006] The above-mentioned TMR element is equipped with the tunnel barrier layer formed of a 
nonmagnetic and insulating material between the magnetization fixed bed to which magnetization is 
being fixed, and the magnetization free layer to which magnetization is not being fixed, and changes. 
The relative angle of the magnetization direction of the magnetization fixed bed and the magnetization 
direction of a magnetization free layer changes because the magnetization direction of a magnetization 
free layer changes with external magnetic fields. Thereby, the conductance of a tunnel current changes. 
When a TMR element is used for an MR head, a magnetic signal is read by detecting change of this 
conductance. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in an MR head, in order to suppress a 
Barkhausen noise, magnetic-domain control is performed and it becomes important to form MR element 
into a single magnetic domain. Like the conventional MR head, when an anisotropy magnetoresistance- 
effect (AMR: Anisotropic Magneto-Resistivity) element and a huge magnetoresistance-effect 
(GMRrGiant Magneto-Resistivity) element are used as a magnetosensitive element, the bias magnetic 
field which impresses a bias magnetic field to the both ends of MR element to this MR element is 
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established. This has achieved single magnetic-domain-ization of MR element. 

[0008] However, when an MR head is created using a TMR element, an electrode is arranged to both the 
principal plane side of a TMR element, current is passed to an abbreviation perpendicular direction to a 
film surface, the conductance of the tunnel current which flows an insulating layer at this time is 
measured, and the readout of a magnetic signal is performed. Therefore, when a bias layer is prepared in 
the both ends of a TMR element, by no longer maintaining the insulation with a magnetization free layer 
and the magnetization fixed bed, a TMR element short-circuits and the readout of a magnetic signal 
becomes impossible. 

[0009] Therefore, by the MR head, it becomes impossible as a magnetosensitive element to perform 
magnetic-domain control by preparing a bias layer in the both ends of a TMR element using a TMR 
element. 

[0010] The magnetization fixed bed mentioned above is equipped with the ferromagnetic layer and the 
antiferromagnetism layer. The antiferromagnetism layer is impressing the bias magnetic field to a 
ferromagnetic layer. Therefore, control of magnetization is carried out in the magnetization fixed bed. 
However, control of magnetization is not carried out in the magnetization free layer. 
[001 1] Then, this invention aims at offering the magnetoresistance-effect element [ when it is proposed 
in view of the conventional actual condition which was mentioned above and the ferromagnetic tunnel 
effect is used, it is possible to suppress a Barkhausen noise, and ] which can perform stable reproduction 
operation, and its manufacture method. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnetoresistance- 
effect element concerning this invention is equipped with the magnetization free layer from which the 
magnetization direction changes free by being formed on the magnetization fixed bed by which 
magnetization is being fixed in the fixed direction, the tunnel barrier layer formed on the above- 
mentioned magnetization fixed bed, and the above-mentioned tunnel barrier layer. And the non- 
magnetic metal layer existed on the above-mentioned magnetization free layer, and is equipped with the 
conductive antiferromagnetism film on the above-mentioned non-magnetic metal layer. 
[0013] It becomes possible to control a magnetic domain, without the magnetoresistance-effect element 
constituted as mentioned above fixing the magnetization direction in a magnetization free layer, when a 
magnetization free layer and a conductive antiferromagnetism layer carry out switched connection 
through a non-magnetic metal layer. 

[0014] Moreover, the manufacture method of the magnetoresistance-effect element concerning this 
invention has the laminating process which carries out the laminating of a lower shield layer, a lower 
gap layer, the magnetization fixed bed, a tunnel barrier layer, a non-magnetic metal layer, and the 
conductive antiferromagnetism film by predetermined width of face on a substrate. 
[0015] Therefore, according to the manufacture method of the magnetoresistance-effect element 
concerning this invention, in a magnetization free layer, it becomes possible to offer the 
magnetoresistance-effect element which can control a magnetic domain, without fixing the 
magnetization direction. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail, referring to a drawing. 

[0017] First, the tunnel junction type magnetoresistance-effect element (a TMR element is called 
hereafter.) 1 as shown in drawing 1 is explained as a magnetoresistance-effect element which applied 
this invention. This TMR element 1 is a magnetoresistance-effect element (it considers as MR element 
hereafter.) using the ferromagnetic tunnel effect. In addition, in order to illustrate the feature of each part 
intelligibly, the drawing used by the following explanation may expand the portion used as the feature, 
and may show it, and the ratio of the size of each part material of it is not necessarily the same as that of 
practice. 

[0018] The TMR element 1 has the structure where the laminating of the 1st magnetic metal layer 2, the 
tunnel barrier layer 3, the 2nd magnetic metal layer 4, the non-magnetic metal layer 5, and the 
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conductive antiferromagnetism layer 6 was carried out one by one. 

[0019] The 1st magnetic metal layer 2 is the magnetization fixed bed, and the magnetization direction is 
being fixed. The laminating of the ground layer 7, the switched connection layer 8, and the pin layer 9 is 
carried out one by one, and the 1st magnetic metal layer 2 is formed. The pin layer 9 is formed in the 
tunnel barrier layer 3 side. 

[0020] The ground layer 7 is formed of NiFe. The switched connection layer 8 is considering switched 
connection as the pin layer 9, and fixes the direction of magnetization of the pin layer 9. The switched 
connection layer 8 is formed of the antiferromagnetic substance. IrMn is mentioned as an example of the 
antiferromagnetic substance used. As for the pin layer 9 5 the direction of magnetization is being fixed by 
switched connection with the switched connection layer 8. The pin layer 9 is formed with a 
ferromagnetic. CoFe is mentioned as an example of the ferromagnetic used. 

[0021] Moreover, it is also possible to use what carried out the laminating of the so-called laminating 
ferry on the ground layer 7 as 1st metal magnetic film 2. With a laminating ferry, an 
antiferromagnetism-joint film is inserted between the layers which were indicated by JP,7-169026,A and 
made with two ferromagnetics. 

[0022] The film formed of a ruthenium is used as an antiferromagnetism-joint film. In this case, the 
direction of magnetization of the layer of two ferromagnetics turns into an opposite direction by setting 
to 0.3-1.0nm thickness of the film formed of a ruthenium. Thereby, it is lost that the MAG from the 1st 
metal magnetic film 2 leaks outside. 

[0023] The tunnel barrier layer 3 was created with the metal which is nonmagnetic and is insulation, and 
it reaches to an extreme of it, and it is a film. As an example, although aluminum 203 is mentioned, if a 
tunnel current flows, it will not be limited especially. The tunnel barrier layer 3 is formed on the pin 
layer 9. If sense current is passed at right angles to a film surface, a tunnel current will flow to this 
tunnel barrier layer 3. 

[0024] The 2nd magnetic metal layer 4 is a magnetization free layer, and the magnetization direction 
moves free. From the tunnel barrier layer 3 side, the laminating of the ferromagnetic layer 10 and the 
free layer 1 1 is carried out one by one, and the 2nd magnetic metal layer 4 is formed. The ferromagnetic 
layer 10 gathers the spin polarizability in the free layer 11. The ferromagnetic layer 10 is formed of 
CoFe. The magnetization direction is free for the free layer 11. The free layer 1 1 is formed of a soft 
magnetic material. NiFe is mentioned as an example. 

[0025] The non-magnetic metal layer 5 plays the role which weakens control of the direction of 
magnetization of the free layer 1 1 by the conductive antiferromagnetism layer 6 mentioned later. Since 
the switched connection of the conductive antiferromagnetism layer 6 and the free layer 1 1 becomes 
strong when this non-magnetic metal layer 5 does not exist, control of the magnetization direction will 
be too strong and the magnetization direction of the free layer 1 1 will be fixed uniformly. The non- 
magnetic metal layer 5 is formed of Cu. 

[0026] When formed of Cu, as for the non-magnetic metal layer 5, it is desirable to set the thickness to 
0.5nm or more and 2nm or less. 

[0027] Since the switched connection of the conductive antiferromagnetism layer 6 and the free layer 1 1 
becomes strong when the layer thickness formed of Cu is less than 0.5nm, control of the magnetization 
direction will be too strong. Thereby, the magnetization direction of the free layer 1 1 will be fixed and 
reproduction operating becomes impossible. Since it becomes uncontrollable [ the magnetization 
direction of the free layer 1 1 by the conductive antiferromagnetism layer 6 ] when the layer thickness 
formed of Cu is larger than 2nm, a magnetic domain wall arises in the free layer 11, and it becomes 
impossible to suppress a Barkhausen noise. 

[0028] The conductive antiferromagnetism layer 6 controls the magnetization direction of the free layer 
11. Control of the magnetization direction by the conductive antiferromagnetism layer 6 enables it to 
prevent a magnetic domain wall arising in the free layer 1 1 . Moreover, when the non-magnetic metal 
layer 5 mentioned above exists, control of the magnetization direction becomes weaker. Therefore, the 
magnetization direction of the free layer 1 1 is not fixed uniformly. The conductive antiferromagnetism 
layer 6 is formed of IrMn. 
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[0029] The magnetic tunnel junction element 1 uses that the conductance of the tunnel current which 
flows to the tunnel barrier layer 3 changes depending on the relative angle of the magnetization direction 
of the pin layer 9 mentioned above and the free layer 11. 

[0030] Specifically, the magnetization direction is being fixed in the pin layer 9, and in the free layer 11, 
although the single magnetic domain is formed for control of the magnetization direction by the 
conductive antiferromagnetism layer 6, the magnetization direction can change freely. Sense current is 
passed in the perpendicular direction to each class by the tunnel element 1 . 

[0031] When the magnetization directions of the free layer 1 1 differ to the magnetization direction of the 
pin layer 9, the conductance of the tunnel current which flows to the tunnel barrier layer 3 changes. That 
is, when the magnetization direction of the free layer 1 1 changes according to change of an external 
magnetic field, the magnetization direction of the free layer 1 1 to the magnetization direction of the pin 
layer 9 changes, and, thereby, the conductance of a tunnel current also changes. When the TMR element 
1 is used for example, for the magnetoresistance-effect type magnetic head (an MR head is called 
hereafter.), change of the conductance of a tunnel current mentioned above is measured, and the 
information recorded on record media, such as a magnetic-recording medium, is reproduced. 
[0032] The TMR element 1 concerning this invention controls and forms the magnetization direction of 
the free layer 1 1 into a single magnetic domain so that clearly also from the above explanation. 
Therefore, it became possible to prevent a magnetic domain wall arising in the free layer 1 1, it became 
possible to prevent generating of a hysteresis, and it became possible to suppress a Barkhausen noise. 
[0033] Below, the manufacture method of the above-mentioned TMR element 1 is explained using 
drawing 2 or drawing 9 . Here, although the manufacture method at the time of applying the 
manufacture method of the above-mentioned TMR element 1 to MR head 20 which is one of the 
magnetic devices is mentioned as an example and explained concretely, this invention is not limited to 
the following examples. 

[0034] Here, the structure of MR head 20 is explained. This MR head 20 is equipped with Shields 21a 
and 21b, gaps 22a and 22b, and the TMR element 1 as shown in drawing 2 . 

[0035] The TMR element 1 is equipped with the 1st magnetic metal layer 2, the tunnel barrier layer 3, 
the 2nd magnetic metal layer 4, the non-magnetic metal layer 5, and the conductive antiferromagnetism 
layer 6 as mentioned above. Moreover, the 1st magnetic metal layer 2 consists of the ground layer 7, a 
bias layer 8, and a pin layer 9. The 2nd magnetic metal layer 4 consists of a ferromagnetic layer 10 and a 
free layer 1 1 . 

[0036] Shields 21a and 21b serve as the electrode to the gaps 22a and 22b mentioned later. Shields 21a 
and 21b are formed from a magnetic material with conductivity. A Sendust (Fe-aluminum-Si alloy) etc. 
is mentioned as an example. Moreover, the width of face of this shield 21a and shield 21b is called 
distance between shields. 

[0037] Gaps 22a and 22b isolate magnetically Shields 21a and 21b and each magnetic metal layer. 
Specifically, gap 22a isolates shield 21a and the 1st magnetic metal layer 2, and gap 22b isolates shield 
21b and the 2nd magnetic metal layer 4. Gaps 22a and 22b serve also as the electrode to Shields 21a and 
21b. Gaps 22a and 22b are formed from a non-magnetic material with conductivity. Cu etc. is mentioned 
as an example. 

[0038] Thus, in constituted MR head 20, the magnetization direction of the 1st magnetic metal layer 2 is 
fixed to an abbreviation parallel direction to the signal magnetic field impressed from a magnetic- 
recording medium. Moreover, the magnetization direction of the 2nd magnetic metal layer 4 turns into 
an abbreviation perpendicular direction to the signal magnetic field impressed from a magnetic- 
recording medium. And if a predetermined signal magnetic field is impressed to this magnetic head, the 
magnetization direction of the 2nd magnetic metal layer 4 will change. 

[0039] Although fixed current is flowing toward the 1st magnetic metal layer 2 by this MR head 20 
from the 2nd magnetic metal layer 4 at this time, between the 2nd magnetic metal layer 4 and the 1st 
magnetic metal layer 2, a tunnel current will flow by this. And in this magnetic head, when the relative 
angle of magnetization of the 2nd magnetic metal layer 4 and magnetization of the 1st magnetic metal 
layer 2 changes, the conductance of a tunnel current changes. 
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[0040] The conductance of a tunnel current mentioned above is detectable by measuring the voltage 
between the 2nd magnetic metal layer 4 and the 1st magnetic metal layer 2. This MR head 20 
reproduces the information recorded on the magnetic-recording medium by detecting change of the 
conductance of this tunnel current. 

[0041] The manufacture method of MR head 20 constituted as mentioned above is explained. 
[0042] First, as shown in drawing 3 , magnetic-film 31a which finally turns into lower layer shield 21a 
is formed on the 1 principal plane of a base 30. As for magnetic-film 3 la, it is desirable to carry out 
flattening highly. As a base 30, an AlTiC system, a TiO-CaO system, etc. can use what is used in case a 
thin film head is generally manufactured. 

[0043] Next, as shown in drawing 4 , the laminating of 1st nonmagnetic membrane 32a, the soft- 
magnetism film 33, the antiferromagnetism film 34, a ferromagnetic 35, and the 2nd nonmagnetic 
membrane 36 is carried out one by one by the thin film formation technique, such as for example, the 
sputtering method, on magnetic-film 31a. Finally, 1st nonmagnetic membrane 32a turns into gap 22a. 
The soft-magnetism film 33 serves as the ground layer 7. The antiferromagnetism film 34 serves as the 
bias layer 8. A ferromagnetic 35 serves as the pin layer 9. The 2nd nonmagnetic membrane 36 serves as 
the tunnel barrier layer 3. 

[0044] In addition, as a nonmagnetic membrane 36, when using aluminum 203, the method of carrying 
out the direct laminating of the aluminum 203 and the method of oxidizing by oxygen plasma, after 
carrying out the laminating of the aluminum are mentioned. When taking the method of oxidizing by 
oxygen plasma, the degree of oxidization can be controlled by adjusting suitably oxidization time, gas 
pressure, oxygen tension, RF injection power, etc. 

[0045] Next, as shown in drawing 5 , the laminating of the 2nd ferromagnetic 37, the 2nd soft- 
magnetism film 38, the 3rd nonmagnetic membrane 39, the 2nd antiferromagnetism film 40, and the 1st 
non-magnetic layer 32b is carried out one by one by the thin film formation technique, such as for 
example, the sputtering method, on the 2nd nonmagnetic membrane 36. Finally, the 2nd soft-magnetism 
film 38 serves as the free layer 1 1, the 3rd nonmagnetic membrane 39 serves as the non-magnetic metal 
layer 5, the 2nd ferromagnetic 37 serves as the ferromagnetic layer 10, and 1st non-magnetic layer 32b 
turns into [ the 2nd antiferromagnetism film 40 serves as the conductive antiferromagnetism layer 6, 
and ] gap 22b. 

[0046] Next, the resist pattern 41 as shown in drawing 6 is formed by forming a resist film and carrying 
out patterning of this resist film to a predetermined configuration by the photolithography method by 
applying resist material on 1st non-magnetic layer 32b. What is necessary is concretely, just to carry out 
patterning of the resist film to the size equivalent to MR tunnel element 1 made to remain finally. 
[0047] Next, it etches until magnetic-film 31a is exposed, and it is made for each class to serve as 
predetermined width of face by ion milling, as shown in drawing 7 . The width of recording track is 
prescribed by this etching. Moreover, the depth of the TMR element 1 from a sliding surface is called 
depth. 

[0048] Next, as shown in drawing 8 , an insulator layer 42 is formed on magnetic-film 32a etched and 
exposed. Under the present circumstances, an insulator layer 42 is simultaneously formed also on the 
resist pattern 41. 

[0049] Next, as shown in drawing 9 , the resist pattern 41 is exfoliated by the organic solvent etc. At this 
time, the insulator layer 42 formed on the resist pattern 41 also exfoliates simultaneously. 
[0050] Next, magnetic-film 31b which finally turns into shield 21b is formed on the insulator layer 42 
which forms an abbreviation same side, and 1st nonmagnetic membrane 32b. Then, magnetic-film 31b 
is formed in a predetermined configuration, and it is referred to as shield 21b. Plating using the resist 
pattern made into the predetermined configuration as a method of forming magnetic-film 31b, the 
method of etching after membrane formation by the spatter, etc. are mentioned. 

[0051] Next, by giving a photolithography and etching to magnetic-film 31a, it forms in a predetermined 
configuration and is referred to as shield 21a. 

[0052] Next, opening 43 is formed in an insulator layer 42. Shield 21a is exposed from this opening 43, 
and MR head 20 shown in drawing 2 is created by enabling connection of shield 21a electrically by 
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being filled up with an electrical conducting material in opening 43. In addition, although the insulator 
layer 42 is not illustrated by drawing 2 , it has structure with which between shield 21a and shield 21b 
and the circumference were filled up. 

[0053] In the manufacture method of the magnetic tunnel junction element 1 concerning this invention, 
it is possible to perform each manufacture process, such as membrane formation process of each class 
and oxidization process of the 2nd nonmagnetic membrane 36, continuously so that clearly also from the 
above explanation. Therefore, it becomes possible to manufacture within an inline-type sputtering 
system, and it becomes possible to manufacture the TMR element 1, without making the atmosphere 
touched with the product in the middle of manufacture. Therefore, it becomes possible to prevent 
degradation of quality. Moreover, it also becomes possible to attain simplification of the manufacturing 
process of the TMR element 1. 
[0054] 

[Example] The relation between the thickness of the non-magnetic metal layer 5 at the time of next 
applying the TMR element 1 mentioned above to MR head 20 and generating of reproduction sensitivity 
and a Barkhausen noise is explained based on an example. 

[0055] In the example 1 example 1, MR head 20 shown in drawing 2 and the MR head of the same 

composition were produced. The material used for each class is as follows. 

[0056] 

The tunnel element 3 : aluminum203 non-magnetic-metal layer 5 : Cu conductivity antiferromagnetism 
layer 6 : Ir20Mn80 ground layer 7 : nickel80Fe20 bias layer 8 : Ir20Mn80 pin layer 9 : Ten or so 
Co90Fe(s) magnetic layer 10 : Co90FelO free layer 1 1 : nickel80Fe20 shields 21a and 21b : Sendust 
(Fe-Si-aluminum alloy) 

gaps 22a and 22b : Cu - at this time, thickness of the non-magnetic metal layer 5 was set to 0.5nm 
Moreover, the width of recording track was set to 1 micrometer, the depth was set to 1 micrometer, and 
distance between shields was set to 0.2 micrometers. 

[0057] In the example 2 example 2, the MR head was produced like the example 1 except having set 
thickness of the non-magnetic metal layer 5 to lnm. 

[0058] In the example 3 example 3, the MR head was produced like the example 1 except having set 
thickness of the non-magnetic metal layer 5 to 2nm. 

[0059] In the example 4 example 4, the MR head was produced like the example 1 except having set 
thickness of the non-magnetic metal layer 5 to 3nm. 

[0060] The MR head was produced in the example 1 of example of comparison 1 comparison, without 
forming the non-magnetic metal layer 5. In addition, if this MR head removed that the non-magnetic 
metal layer 5 was not formed, it was produced by the same composition as the example 1 mentioned 
above. 

[0061] Reproduction sensitivity and generating of a Barkhausen noise were investigated about the MR 
head produced in these examples 1 or the example 4, and the example 1 of comparison. The result is 
shown in Table 1. 

[0062] Here, about reproduction sensitivity, the thing which can reproduce the magnetic signal recorded 
on the magnetic-recording medium is made into **, and reproduction of a magnetic signal shows the 
good thing as O especially. Moreover, reproduction of a magnetic signal shows the difficult thing as x. 
About the Barkhausen noise, generating made the few thing ** and what generating is not mostly 
regarded as was shown as O. Moreover, it was shown as thing x whose generating was remarkable. 
[0063] 
[Table 1] 
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[0064] Like the MR head of the example 1 of comparison, the result shown in Table 1 shows that 
reproduction of a magnetic signal is difficult, when the thickness of the non-magnetic metal layer 5 is 
less than 0.5nm. Moreover, like the MR head of an example 4, when the thickness of the non-magnetic 
metal layer 5 is 2nm or more, it turns out that a Barkhausen noise cannot fully suppress. Therefore, the 
thickness of the non-magnetic metal layer 5 is understood that 0.5nm - 2nm is desirable. 
[0065] 

[Effect of the Invention] The magnetoresistance-effect element concerning this invention controls and 
forms the magnetization in a magnetization free layer into a single magnetic domain so that clearly also 
from the above explanation. Therefore, it became possible to prevent a magnetic domain wall arising in 
a magnetization free layer, it became possible to prevent a hysteresis occurring, and it became possible 
to suppress generating of a Barkhausen noise. Therefore, the ferromagnetic tunnel effect is used and it 
becomes possible to be stabilized and to realize the magnetoresistance-effect element which carries out 
reproduction operation. 

[0066] Moreover, in the manufacture method of the magnetoresistance-effect element concerning this 
invention, it becomes possible to perform each manufacturing process continuously. Therefore, it also 
becomes possible to attain simplification of the manufacturing process of a magnetoresistance-effect 
element. Moreover, the ferromagnetic tunnel effect is used and it becomes possible to be stabilized and 
to offer the magnetoresistance-effect element which carries out reproduction operation. 



[Translation done.] 
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